We show that Getmov's N-soliton-type solutions in the selfduality Yang-Mills (SDYM) equations in lhe (+ ---)-signatured M4-space can be derived in a unified way similar to that of deriving '1 Hooft's instanton solutions in the (+ t t t)-signaNred E4-space, Further. we show that such N-soliton-type solutions can also be constructed for the SDYM equations in the (t -+-)-signatured real D'-space.
the SDYM equations and the D4-space can be real; in contrast, the E4-space has to be complexified in formulating the 't Hooft solutions. This important property of the D4-space has been emphasized and made use of in a recent study [2] on the quantization of the SDYM equations.
First, we formulate the S D m equations for various spaces in a unified way [3].
(i) For xw = (x1,x2,x3,x4) in E4 with metric (++++), let y = ' (XI
+ i x 2 ) ,
L(x3 + ix4). Then, the SDYM equations (iii) For xw = (x1,x2,x3,x4) in D4 with metric (+ -+-), let y
45 j = L ( x l -x * ) , z = I ( x 3 + x 4 ) a n d i = $ ( x 3 -x 4 ) . 
The Al-ansatz automatically satisfies equation (2). For n 2 2, the A,-ansatz can be defined inductively by I-transforming, followed by B-transforming, the A,-' -ansatz: (ii) for M4-space,
with parameters and satisfies (3; -8; -a ; -a?)f") = 0; and
where 20 is the standard modified Bessel function Io with ( n j , k j , n:, k;) forming an orthonormal basis in D4, (n;)' = 1 and (k;)' = -1. f")
contains 12N parameters and satisfies (8: -8 ; + 8 : -a:)f") = 0. This solution is derived using an analogy with Getmanov's solution (9Hll).
The Ao-ansatz solution in each of the above three cases is a presolution, since it can be readily ZB transformed into the N-instanton or N-soliton-type solutions in the At-ansatz. A common criterion for choosing the solutions to equations (S), (9), and (12) is that, for these solutions in the AI-ansatz (with @ = 1 + f"'), there exists a gauge in which every component of the gauge field A; is manifestly regular everywhere in the real space. This assertion can be doubly checked by inspecting the analyticity of tr F,,,F@", which can be shown to be proportional to OCllog@. Now we briefly describe the 'one-soliton'-type solution in D4-space. (Note that we call these solutions soliton-type solutions because of a lack of better names. These solutons (15), we will replace it with an even simpler version from now on which is just a similarity transform of equation (15) (no longer in the Ao-ansatz):
Thus, we want to describe a scheme that can bring = f") of equation (8) The above procedure can, of course, be iterated, but, before doing so, the new wavefunction ?(A) must be modified by replacing +(Nti)(h) in (21) with 4(N+z)(h), in conformity with the general form equation (20) for the next-step input wavefunction. This modification of the wavefunction is simply an exercise in the free choice of wavefunctions discussed between equations (17) and (18). Now, in M4-space, we describe a similar procedure for transforming the N-soliton-type solution into the ( N + 1)-soliton-type solution. We first introduce a set of notation for convenience. From equations (IO) and (II), we define p,, qj, r j , F, by For the D4-space, a similar procedure to the above for transforming the N-solitontype solution into the (N + 1)-soliton-type solution should, in principle, be achieved straightforwardly. However, so far we have not been able to find the correct wavefunction @)(A) and poles a j ( y , z , 1,i) and Bj(y, z , j,i) for this to succeed.
